Interactions of the light-dark cycle, adrenal glands and time of steroid administration in determining the temporal sequence of LH and prolactin release in female rats.
The purpose of this study was to determine the effects of the light-dark cycle, adrenal glands and steroid treatment schedule on LH and prolactin release in rats. Rats maintained in either a 14 h light: 10 h dark schedule (LD) or constant illumination (LL) were ovariectomized (Ovx) or ovariectomized and adrenalectomized (Ovx-Adx). Three weeks later at 1000 h, animals received a SC injection of estradiol benzoate (EB 10 mug/100 g BW) or oil. Three days after EB administration, rats were given a 2 mg injection of progesterone (P) or oil at either 0200, 0500, or 0900 h, and were sequentially bled at four-hour intervals until 1700 h. P administered at all three times increased the amplitude of the plasma LH surge and advanced it, though by no more than 4 hours, in LD. In LL, P was more effective in advancing the time of LH release, although peak plasma LH levels were considerably less than those observed in LD. Adrenalectomy increased the sensitivity of Ovx rats to the effects of EB and P on LH release. P administration at either 0200, 0500 or 0900 h advanced prolactin release in EB-primed Ovx and Ovx-Adx in LL and LD, but only in LL did P increase the amplitude of the plasma prolactin surge. The lighting conditions did not alter the effectiveness of P in advancing prolactin release. Our study demonstrates that the light-dark cycle and adrenal steroids interact to synchronize the timing of LH release in rats, but the regulatory mechanism controlling prolactin release is less strictly cued to these environmental factors.